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7XQQHOLQJVSHFWURVFRS\DQGPDJQHWL]DWLRQPHDVXUHPHQWVRIWKH
VXSHUFRQGXFWRUSURSHUWLHVRI0J%
$6KDURQL,)HOQHUDQG20LOOR
5DFDK,QVWLWXWHRI3K\VLFV7KH+HEUHZ8QLYHUVLW\-HUXVDOHP,VUDHO
$EVWUDFW
&U\RJHQLFVFDQQLQJ WXQQHOLQJPLFURVFRS\DQGPDJQHWL]DWLRQPHDVXUHPHQWVZHUHXVHG
WR VWXG\ WKH VXSHUFRQGXFWLQJ SURSHUWLHV RI 0J% 7KH PDJQHWL]DWLRQ PHDVXUHPHQWV
VKRZDVKDUSVXSHUFRQGXFWRUWUDQVLWLRQDW7& .LQDJUHHPHQWZLWKSUHYLRXVZRUNV
7KHWXQQHOLQJVSHFWUDH[KLELW%&6OLNHJDSVWUXFWXUHVZLWKJDSSDUDPHWHUVLQWKHUDQJH
RI  WR  PH9 \LHOGLQJ D UDWLR RI ∆.%7& a  7KLV VXJJHVWV WKDW 0J% LV D
FRQYHQWLRQDO %&6 VZDYH VXSHUFRQGXFWRU HLWKHU LQ WKH ZHDNFRXSOLQJ RU LQ WKH
CLQWHUPHGLDWHFRXSOLQJCUHJLPH
3$&6$GU
HPDLOPLORGH#YPVKXMLDFLOHPDLOLVUDHOD#YPVKXMLDFLO
7KH UHFHQW GLVFRYHU\  RI VXSHUFRQGXFWLYLW\ DW 7& a  . LQ WKH VLPSOH
LQWHUPHWDOOLF FRPSRXQG0J% LV SDUWLFXODUO\ VXUSULVLQJ IRUPDQ\ UHDVRQV 7KLV 7& LV
PXFKKLJKHUWKDQWKHKLJKHVW7&YDOXHVUHSRUWHGIRUDQ\RWKHULQWHUPHWDOOLFFRPSRXQG
VXFK DV WKH $ FRPSRXQGV 1E*H 7&    . DQG WKH ERURFDUELGHV <3G%&
7& . DVZHOO DV IRU DQ\ QRQR[LGH DQG QRQ&EDVHGPDWHULDO 0RUHRYHU WKLV
WUDQVLWLRQ WHPSHUDWXUH LV DERYH WKH OLPLW SUHGLFWHG WKHRUHWLFDOO\ IRU FRQYHQWLRQDO%&6
VXSHUFRQGXFWLYLW\ LQ WKH ZHDNFRXSOLQJ UHJLPH  7KHUHIRUH D TXHVWLRQ DULVHV
UHJDUGLQJWKHPHFKDQLVPIRUVXSHUFRQGXFWLYLW\LQWKLVV\VWHP7KH%RURQLVRWRSHHIIHFW
PHDVXUHG E\ %XGCNR HW DO  VXJJHVWV WKDW 0J% LV D %&6 SKRQRQPHGLDWHG
VXSHUFRQGXFWRUDQGDOVRLQGLFDWHVWKDWWKHKLJKWUDQVLWLRQWHPSHUDWXUHLVSDUWO\GXHWRWKH
ORZPDVVRIERURQWKDW\LHOGVKLJKSKRQRQIUHTXHQFLHV
)XUWKHU HYLGHQFH IRU %&6 VXSHUFRQGXFWLYLW\ FDQ EH SURYLGHG E\ WXQQHOLQJ
VSHFWURVFRS\ ZKLFK \LHOG GLUHFW LQIRUPDWLRQ RQ WKH TXDVLSDUWLFOH GHQVLW\ RI VWDWHV
'26  7XQQHOLQJ VSHFWURVFRS\ PHDVXUHPHQWV RQ 0J% SHUIRUPHG E\
5XELR%ROOLQJHUHWDOVKRZD%&6TXDVLSDUWLFOH'26RQVPDOO0J%JUDLQVHPEHGGHG
LQ D JROGPDWUL[   +RZHYHU WKH WUDQVLWLRQ WHPSHUDWXUHZDV QRW UHSRUWHG IRU WKHLU
VDPSOHVDQGWKHREVHUYHGJDSSDUDPHWHU∆ PH9FRUUHVSRQGYLDWKH%&6UHODWLRQ
∆.%7&     WR D WUDQVLWLRQ WHPSHUDWXUH RI  .   .DUDSHWURY HW DO KDYH
SUHVHQWHGWXQQHOLQJVSHFWURVFRS\GDWD\LHOGLQJVXSHUFRQGXFWRUJDSV WKDWFRQIRUPZLWK
WKHZHDNFRXSOLQJ%&6WKHRU\DOWKRXJKWKHLUWXQQHOLQJVSHFWUDH[KLELWHGUHODWLYHO\
ODUJH VPHDULQJ6FKPLGW HW DO SHUIRUPHGSRLQWFRQWDFWPHDVXUHPHQWV WKDW H[KLELWHG D
%&6JDSVWUXFWXUHZLWK∆ PH9VPDOOHUWKDQWKH%&6SUHGLFWLRQ7KLVDSSDUHQWO\
VPDOOHUYDOXHZDVDWWULEXWHG WRDFKHPLFDOO\PRGLILHG VXUIDFH OD\HU  2Q WKHRWKHU
KDQG105DQG5DPDQVSHFWURVFRS\PHDVXUHPHQWV LQGLFDWHGDEXONJDSYDOXH
ZKLFK LV VLJQLILFDQWO\ ODUJHU WKDQ WKH %&6 SUHGLFWLRQ  +HUH ZH SUHVHQW D FRPELQHG
PDJQHWL]DWLRQDQGWXQQHOLQJVSHFWURVFRS\VWXG\RI0J%ZLWK7& .DVGHWHUPLQHG
E\ RXU PDJQHWL]DWLRQ PHDVXUHPHQWV  7KH WXQQHOLQJ VSHFWUD PDQLIHVW %&6OLNH JDS
VWUXFWXUHVZLWKJDSSDUDPHWHUVUDQJLQJEHWZHHQWRPH9DURXQGWKHZHDNFRXSOLQJ
%&6SUHGLFWLRQIRUWKLV7&∆aPH9
6WRLFKLRPHWULFUDWLRRI0JDQG%HOHPHQWVSXUHLQOXPSIRUPZHUHSODFHG
LQD7DWXEH7KH7DWXEHZDVWKHQVHDOHGLQDQHYDFXDWHGTXDUW]DPSRXOHDQGKHDWHGWR
&LQDER[IXUQDFHIRUWZRKRXUV7KHSRZGHU;UD\GLIIUDFWLRQSDWWHUQZDVLQGH[HG
WRWKHZHOONQRZQKH[DJRQDO$O%W\SHXQLWFHOORI0J%ZKLFKKDVEHHQVWUXFWXUDOO\
FKDUDFWHUL]HG DOUHDG\ LQ WKH PLG ¶V   7KLV VWUXFWXUH FDQ EH YLHZHG DV DQ
LQWHUFDODWHG JUDSKLWH VWUXFWXUH ZLWK IXOO RFFXSDWLRQ RI LQWHUVWLWLDO VLWHV FHQWHUHG LQ
KH[DJRQDO SULVP PDGH RI % DWRPV 7KH ODWWLFH SDUDPHWHUV REWDLQHG D  DQG
F cDUH LQH[FHOOHQWDJUHHPHQWZLWK WKHGDWDJLYHQ LQ5HIV DQG7KH
SDWWHUQFRQWDLQHGD IHZH[WUDSHDNV ZLWK LQWHQVLW\RI OHVV WKDQZKLFK DUHGXH WR
ERURQSRVVLEO\UHVXOWLQJIURPDVPDOOHYDSRUDWLRQRI0JLQWKHJURZWKSURFHVV
7KHGFPDJQHWLFPHDVXUHPHQWVRQVROLGFHUDPLFSLHFHVLQWKHUDQJHRI.ZHUH
SHUIRUPHG LQ D FRPPHUFLDO 4XDQWXP'HVLJQ VXSHUFRQGXFWLQJ TXDQWXP LQWHUIHUHQFH
GHYLFH PDJQHWRPHWHU 648,' )LJXUH  VKRZV ]HURILHOGFRROHG =)& DQG
ILHOGFRROHG)&PDJQHWL]DWLRQFXUYHVRI0J%PHDVXUHGDW2H)URPWKLVILJXUHZH
REWDLQ 7& . DQG WKH UHODWLYHO\ ORZ YDOXHV RI WKH )& EUDQFK LQGLFDWH VWURQJ IOX[
SLQQLQJ WKXV VXJJHVWLQJ D YHU\ JRRG SRVVLELOLW\ RI KLJK FXUUHQW VXSHUFRQGXFWLQJ
DSSOLFDWLRQVIRUWKLVPDWHULDO
)LJXUH  VKRZV WKH LVRWKHUPDO PDJQHWL]DWLRQ0+ FXUYHV RI 0J% PHDVXUHG DW
YDULRXV WHPSHUDWXUHV EHWZHHQ  DQG . 7KH FXUYHV DUH V\PPHWULFZLWK UHVSHFW WR
LQFUHDVLQJDQGGHFUHDVLQJRI WKHDSSOLHG ILHOGV W\SLFDO WR W\SH ,, VXSHUFRQGXFWRUV IRU
WKH VDNH RI EUHYLW\ RQO\ WKH SRVLWLYH SDUWV DUH VKRZQ )URP WKHVH FXUYHV ZH FDQ
HVWLPDWHWKHORZHUFULWLFDOILHOG+&)LUVW+&7ZHUHGHWHUPLQHGDVWKHPDJQHWLF
ILHOGV DW ZKLFK D GHYLDWLRQ IURP OLQHDULW\ RI WKH YLUJLQ PDJQHWL]DWLRQ FXUYHV ZHUH
REVHUYHG7KHREWDLQHG+&7YDOXHVDUHSORWWHGLQ)LJDQGDQH[WUDSRODWLRQRI WKH
GDWDWR]HURILHOG\LHOGVWKHYDOXHIRU+&a2H7KHVDPSOHZDVQHDUO\VSKHULFDO
LQ VKDSH VR QR GHPDJQHWL]LQJ IDFWRU ZDV QHFHVVDU\   )URP WKH K\VWHUHVLV RI WKH
PDJQHWL]DWLRQFXUYHV∆Μ(HPXFFZHKDYHHVWLPDWHGWKHFULWLFDOFXUUHQWGHQVLW\-&DV
D IXQFWLRQRI WKH H[WHUQDO DSSOLHG ILHOGV DW YDULRXV WHPSHUDWXUHV DVVXPLQJ WKH FULWLFDO
VWDWHPRGHOWKH%HDQPRGHO7KHYDOXHVREWDLQHGDUHFRQVLVWHQWZLWKGDWDUHSRUWHGLQ
RWKHUSDSHUV
)RUWKHWXQQHOLQJPHDVXUHPHQWVWKHVDPSOHVZHUHFOHDQHGZLWKGLVWLOOHGZDWHULQDQ
XOWUDVRQLFEDWK DQG WKHQGULHGXVLQJKLJKO\SXUH QLWURJHQ MXVW EHIRUHPRXQWLQJ LQ RXU
KRPHPDGHFU\RJHQLF6706RPHRIWKHVDPSOHVZHUHSROLVKHGILUVWE\PHWWDORJUDSKLF
JULQGLQJSDSHUDQGHQGLQJZLWKµPGLDPRQG ODSSLQJFRPSRXQG 7KLVSROLVKLQJ
SURFHGXUH  KDG QR GHWHFWDEOH LQIOXHQFH RQ RXU VSHFWURVFRSLF GDWD  7KH 670 ZDV
LPPHUVHGLQOLTXLG+HULJKWDIWHUHYDFXDWLQJWKHVDPSOHVSDFHDQGWKHVDPSOHDQGWKH
VFDQKHDG ZHUH FRROHG GRZQ WR  . YLD +H H[FKDQJH JDV 7KH WXQQHOLQJ VSHFWUD
QDPHO\ WKH ,9 DQG WKH WXQQHOLQJ FRQGXFWDQFH G,G9 YV 9 FXUYHV WKH ODWWHU LV
SURSRUWLRQDO WR WKH ORFDO '26 ZHUH DFTXLUHG ZKLOH PRPHQWDULO\ GLVFRQQHFWLQJ WKH
IHHGEDFNFLUFXLW:HQRWHWKDWWKHWXQQHOLQJFRQGXFWDQFHFXUYHVPHDVXUHGGLUHFWO\XVLQJ
FRQYHQWLRQDO ORFNLQ WHFKQLTXH ZHUH QHDUO\ LGHQWLFDO WR WKRVH REWDLQHG E\ QXPHULFDO
GLIIHUHQWLDWLRQRIWKH,9FXUYHV$WHDFKSRVLWLRQZHKDYHFKHFNHGWKHSRVVLELOLW\WKDW
WKH JDSV LQ WKH VSHFWUD RULJLQDWHG IURP WKH &RXORPE EORFNDGH DQG QRW IURP
VXSHUFRQGXFWLYLW\  7KLV ZDV GRQH E\ DFTXLULQJ VSHFWUD DW GLIIHUHQW VHWWLQJV RI WKH
WXQQHOLQJFXUUHQWDQGVDPSOHWLSELDV7KH670VHWWLQJDIIHFWVWKH&RXORPEJDSZKLFK
PD\ HYHQ YDQLVK IRU SDUWLFXODU VHWWLQJV  EXW QRW WKH JDS DULVLQJ IURP
VXSHUFRQGXFWLYLW\
,Q )LJ  ZH SUHVHQW IRXU WXQQHOLQJ ,9 DQG G,G9 YV 9 FKDUDFWHULVWLFV
UHSUHVHQWDWLYHRIPDQ\VSHFWUDDFTXLUHGRQGLIIHUHQWVDPSOHVDQGDWGLIIHUHQWORFDWLRQV
VKRZLQJ PLQLPDO D PLGUDQJH EF DQG PD[LPDO G JDSV REVHUYHG LQ RXU GDWD
7KHVH VSHFWUD H[KLELW D VPDOO DV\PPHWU\ EXW FDQ VWLOO EH ILW UHODWLYHO\ ZHOO WR WKH
'\QHV IXQFWLRQ IRU WXQQHOLQJ LQWR D %&6 VZDYH VXSHUFRQGXFWRU  ZLWK JDS
SDUDPHWHUV∆ DQGPH9IRUVSHFWUD DGUHVSHFWLYHO\ 7KHOLIHWLPH
EURDGHQLQJSDUDPHWHUVXVHGLQ WKHVHILWVZHUHUHODWLYHO\VPDOODERXW∆ :LWKWKH
PHDVXUHG7& .ZHREWDLQWKDWWKHUDWLR∆N%7FYDULHVEHWZHHQWRDURXQG
WKHWKHRUHWLFDOYDOXHIRUDZHDNFRXSOLQJ%&6VXSHUFRQGXFWRU7KHJDSYDOXHV
ZHUHQRWHYHQO\GLVWULEXWHGLQWKLVUDQJHDQGPRVWRIWKHVXUIDFHaVKRZHGJDSV
EHWZHHQWRPH9∆N%7FEHWZHHQ WR:HQRWH WKDWZKLOHRQPRVWRI WKH
VXUIDFHDVXSHUFRQGXFWRUJDSVWUXFWXUHZDVFOHDUO\REVHUYHGVXFKDVVKRZQLQ)LJ
ZHIRXQGVRPHUHJLRQVZKHUHWKHJDSZDVKLJKO\VXSSUHVVHGRUHYHQYDQLVKHG7KLV
FDQEHDWWULEXWHG WR ORFDOGHIHFWVRU WR WKHH[LVWHQFHRIDPLQRUQRQVXSHUFRQGXFWLQJ
LPSXULW\SKDVH
2XU WXQQHOLQJGDWD VXJJHVW WKDW0J% LV D%&6W\SHVZDYHVXSHUFRQGXFWRU :H
IRXQGQRFOHDUHYLGHQFHIRUGZDYHVXSHUFRQGXFWLYLW\LQWKHWXQQHOLQJVSHFWUDVXFKDV
]HURELDVFRQGXFWDQFHSHDNV$OWKRXJKWKHPHDVXUHGVSHFWUDH[KLELWHGLQPDQ\
FDVHVVRPHDV\PPHWU\WKLVHIIHFWZDVPXFKVPDOOHUWKDQZKDWLVW\SLFDOO\REVHUYHGLQ
WKHKLJK7&FXSUDWHV6XFKDVPDOODV\PPHWU\ZDVSUHGLFWHGWRH[LVWDOVRIRU
VZDYHVXSHUFRQGXFWRUVKDYLQJVSHFLILFEDQGVWUXFWXUHV +RZHYHULQVSLWHRIWKH
GLVFXVVLRQDERYHZHWKLQNWKDWGZDYHVXSHUFRQGXFWLYLW\RUDQ\RWKHURUGHUSDUDPHWHU
V\PPHWU\FDQQRW\HWEHUXOHGRXW0HDVXUHPHQWVRQFOHDQVLQJOHFU\VWDOVDUHQHHGHGIRU
DQXQDPELJXRXVGHWHUPLQDWLRQRIWKHRUGHUSDUDPHWHUV\PPHWU\
7KH VSDWLDO YDULDWLRQ LQ WKHPHDVXUHG VXSHUFRQGXFWLQJ JDSV GHVFULEHG DERYH GRHV
QRW DOORZ XV WR GHWHUPLQH ZKHWKHU RU QRW0J% LV LQ WKH ZHDNFRXSOLQJ UHJLPH IRU
ZKLFK ∆N%7F ≈   $VVXPLQJ WKDW WKH PD[LPDO JDSV IRU ZKLFK ∆N%7F   
REVHUYHGRQDVPDOOIUDFWLRQRIWKHVDPSOHVXUIDFHZHUHPHDVXUHGDWORFDWLRQVZKHUH
WKH VXUIDFH PDWHULDO LV RI WKH KLJKHVW SXULW\ WKHQ 0J% PD\ SRVVLEO\ EH LQ WKH
CLQWHUPHGLDWH FRXSOLQJC UHJLPH  7KLV LV FRQVLVWHQW ZLWK WKH 105 DQG 5DPDQ
PHDVXUHPHQWVPHQWLRQHGDERYH2QWKHRWKHUKDQGWKHORFDOHQKDQFHPHQWRI∆
PD\ UHVXOW IURP DQ HIIHFW VLPLODU WR WKDW FDXVLQJ WKH HQKDQFHPHQW RI 7& LQ JUDQXODU
ZHDNFRXSOLQJVXSHUFRQGXFWRUV7KLVODWWHUVFHQDULRLVFRQVLVWHQWZLWKDSLFWXUHRI
0J% EHLQJ LQ WKH ZHDNFRXSOLQJ UHJLPH  :H QRWH WKDW WKH JDSV PHDVXUHG LQ RXU
H[SHULPHQW DUH ODUJHU WKDQ W\SLFDOO\ PHDVXUHG LQ RWKHU WXQQHOLQJ H[SHULPHQWV  
DOWKRXJK.DUDSHWURY HW DO  UHSRUWHG DYDOXHRIPH9ZKLFK LVZLWKLQ WKH UDQJH
REVHUYHGE\XV$GLVWULEXWLRQRIVPDOOHUJDSVPH9DVZHOODVVSHFWUDH[KLELWLQJ
LQJDS VWDWHV EXW QR ]HURELDV FRQGXFWDQFH SHDNV ZHUH UHFHQWO\ REVHUYHG E\ XV LQ
PHDVXUHPHQWVSHUIRUPHGRQD0J%$OFRPSRVLWH 7KLVREVHUYDWLRQPD\EHGXH
WRWKHSUR[LPLW\HIIHFWRUVXUIDFHFKHPLFDOPRGLILFDWLRQDVQRWHGE\6FKPLGWHWDO
7KHYDULDQFHLQWKHJDSYDOXHVDQGJDSVWUXFWXUHVREVHUYHGLQPHDVXUHPHQWVSHUIRUPHG
RQGLIIHUHQW0J%VDPSOHVSUHSDUHGLQGLIIHUHQWZD\VHPSKDVL]HVWKHQHHGIRU
SHUIRUPLQJ PHDVXUHPHQWV RQ SXUH VLQJOHFU\VWDO PDWHULDOV  7KHUH RQH FDQ ORRN IRU
SRVVLEOHGLUHFWLRQDOGHSHQGHQFHRI WKH WXQQHOLQJ VSHFWUDZKLFKPD\VKHG OLJKWRQ WKH
RULJLQ RI WKHVH YDULDWLRQV DQG PRUH LPSRUWDQW RQ WKH FRXSOLQJ PHFKDQLVP DQG
V\PPHWU\RIWKHRUGHUSDUDPHWHULQ0J%
,Q VXPPDU\ ZH SUHVHQW PDJQHWL]DWLRQ PHDVXUHPHQWV FRQILUPLQJ WKDW0J% LV D
W\SH,,VXSHUFRQGXFWRUZLWK7&a.DQG+&a2H7KHVHGDWDDOVRLQGLFDWH
WKH H[LVWHQFH RI VWURQJ IOX[ SLQQLQJ PDNLQJ WKLV PDWHULDO D JRRG FDQGLGDWH IRU
KLJKFXUUHQW DSSOLFDWLRQV  7XQQHOLQJ VSHFWUD PHDVXUHG RQ 0J% UHYHDO D %&6OLNH
TXDVLSDUWLFOH'26ZLWKJDSSDUDPHWHUV WKDWYDU\ VSDWLDOO\EHWZHHQ WRPH9 WKXV
∆N%7FYDULHVEHWZHHQWR1RFOHDUHYLGHQFHIRUGZDYHV\PPHWU\RIWKHRUGHU
SDUDPHWHU ZDV IRXQG LQ WKH WXQQHOLQJ VSHFWUD 2XU WXQQHOLQJ GDWD WKXV VXJJHVW WKDW
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)LJ  ,9 FKDUDWHULVWLFV XSSHU IUDPHV DQG G,G99 WXQQHOLQJ FRQGXFWDQFH VSHFWUD ORZHU IUDPHV
WDNHQDW.DWGLIIHUHQWORFDWLRQVRQWKHVXUIDFHRI0J%7KHVROLGFXUYHVUHSUHVHQWPHDVXUHGGDWD
ZKLOH WKHGRWWHG FXUYHV DUH WKH ILWV VKLIWHG IRU FODULW\ LQ WKH ,9 FXUYHV7KH WXQQHOLQJ FRQGXFWDQFH
VSHFWUDDUHQRUPDOL]HGWRWKHQRUPDOMXQFWLRQFRQGXFWDQFHDWDELDVODUJHUWKDQWKHVXSHUFRQGXFWRUJDS
DQGWKHFXUUHQWVFDOHVIRU WKH,9FXUYHVDUHGHQRWHGLQ WKH ILJXUHV DVKRZVDVSHFWUXPKDYLQJ WKH
VPDOOHVWPHDVXUHGJDS∆ PH9EDQGFVKRZPLGUDQJHJDSVWUXFWXUHV∆ DQGPH9
UHVSHFWLYHO\DQGGKDV WKH ODUJHVWREVHUYHGJDS∆ PH9$OO ILWV UHTXLUHGD'\QHVEURDGHQLQJ
SDUDPHWHURIa∆.
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